Abstract: Genetic parameters for somatic growth rate in sea bass were estimated in two experiments where 27 (year-class 1997)-30 (year-class 1998) families of sea bass (3 dams mated with 9-10 sires according to a full factorial design) were raised mixed in the same tanks starting shortly before hatching (48h post fertilization). Trials were performed under two temperature (experiment 1, 1997: group High Temperature HT and group Low Temperature, LT) and two density regimes (experiment 2, 1998: group High Density, HD and group Low Density, LD) with a subset of the mating design (18 families) being reproduced in the two experiments. All the fish were genotyped at 3-6 microsatellite loci which allowed them to be assigned to the individual breeders used in the mating design. Heritability of (log transformed) body weight was estimated from the sire component of variance at a mean size of 20.0-21.6 cm (Standard length) using a simple additive model and a Restricted Maximum Likelihood algorithm. Estimates were 0.31 ± 0.12 (group HT and group HD), 0.50 ± 0.19 (group low temperature, LT) and 0.60 ± 0.22 (grouplow density, LD) while a noverall estimate using data from both yearclasses was 0.29 ± 0.22 indicating an important additive genetic component in growth rate of the sea bass in all conditions. Correlations of the Estimated Breeding Values (EBV) of the sires between treatments/years were moderate (range 0.01-0.51) suggesting the occurrence of genotype x environment effects. Growth was followed from the age of 341 days post fertilization (dpf) (mean standard length, SL ± S.D. 16.0 ± 1.9 cm) to the age of 818 dpf (mean SL 32.6 ± 3.1 cm) in the HT group. h2 estimates tended to increase with the age of the fish (0.21 ± 0.10 at 341 dpf to 0.56 ± 0.20 at 818 dpf, rs = 0.90, P = 0.04). Genetic correlations among log weights recorded at various ages were high (range 0.61-0.85, average 0.70) indicating stability of the genetic values throughout the growth phase sampled and that growth as estimated at the earliest stage examined (341 dpf, 90g) can be used as a predictor of later progeny growth (until 818 dpf, 737g).
Genetic parameters for somatic growth rate in sea bass were estimated in two experiments 1 where 27 (year-class 1997)-30 (year-class 1998) families of sea bass (3 dams mated with 9-10 2 sires according to a full factorial design) were raised mixed in the same tanks starting shortly 3 before hatching (48h post fertilization). Trials were performed under two temperature 4 (experiment 1, 1997: group High Temperature HT and group Low Temperature, LT) and two 5 density regimes (experiment 2, 1998: group High Density, HD and group Low Density, LD) with 6 a subset of the mating design (18 families) being reproduced in the two experiments. All the fish 7 were genotyped at 3-6 microsatellite loci which allowed them to be assigned to the individual 8 breeders used in the mating design. Heritability of (log transformed) body weight was estimated The optimization of selection program requires knowledge of genetic parameters of characters as 10 optimal selection strategies depend primarily on heritability of individual characters and genetic 11 correlations between characters (Falconer and McKay, 1989) . A good knowledge of the extent of 12 genotype environment interactions also is useful as such interactions can be a limit to the 13 diffusion of genetic progress if selected strains do perform differently according to the site where 14 they are grown. They can also limit genetic progress if environmental conditions vary with time 15 within a single site where selection would be implemented. 16 Potential for selection for increased growth rate has been examined in several fish species of 17 interest for aquaculture (e.g. Knibb, 1998; Wohlfarth and Hulata, 1989; Gjedrem, 2000) and 18 appears to be limited by early common environmental effects that can be confounded with 19 genetic values thus preventing accurate evaluation of these values unless large numbers of 20 replicate tanks are used (Vandeputte et al., 2001 Leon et al., 1998; Estoup et al., 1998) . Based on this principle, genetic 3 parameters can be estimated using a limited number of tanks in the absence of early common 4 environment effects (Vandeputte et al., 2001; Chevassus et al., 2002) .
5
Few publications assessed genetic variability of sea bass growth rate. Garcia de Leon et al. 6 (1998) found a significant sire effect on body size reached at the age of 116 days and a 7 precocious and transient dam effect on body size that was significant at the ages of 11 and 40 8 days respectively. However, fish were grown for 116 days only during the experiment and 9 analysis of sire and dam effect was based on a limited mating design (three dams x three sires 10 factorial design). Gorshkov et al. (2004) report differences between growth rates of strains of sea 11 bass grown from 40-50g to 270 and 520 g indicating the occurrence of genetic variability for 12 growth rate during the corresponding growth phases. However, to our knowledge, there is no 13 report to date of heritability and G x E interactions for growth rate in sea bass captive 14 populations. Here we estimate heritability of growth rate in 27-30 families of sea bass raised 15 mixed in the same tanks from fertilization and using a posteriori parentage assignment with 16 microsatellites in order to obtain parameters unbiased by early common environment effects. h 2 17 was estimated at various ages starting at the end of pre-growing and ending at a commercial size 18 of 750g. We also examined genetic correlation across different environment and across years in 19 order to give a first assessment of G x E interactions in sea bass. The studied groups were constituted of 27 and 30 families of sea bass raised mixed in the same 3 tank from 48h post fertilization (i.e. shortly before hatching) until sampling. They were produced 4 during two experiments conducted in 1997 (experiment 1) and 1998 (experiment 2) where the 5 families were generated according to a full factorial mating design that involved 3 dams x 9 and 6 10 sires, for experiment 1 and 2 respectively. The three dams and 6 of the sires (i.e. 18 families) 7 were common to both year-experiments. All the breeders had been caught in the wild (West 8 Mediterranean) with the exception of two females whose origin was not accurately known: they 9 were either wild fish from West Mediterranean or cultured offspring from wild parents caught in 10 this area. Embryos from each family were produced at the beginning of the natural spawning and incubation of eggs are described in details in Saillant et al. (2002 Saillant et al. ( , 2003 . In experiment 2, two density treatments were applied: the group HD was raised under a high 14 density protocol that corresponds to the maximum rearing densities usually applied in aquaculture 15 of sea bass until the fish reach a mean SL of 14.2 cm whereas the group LD was raised following 16 a very low density pattern during the same period (final mean SL: 13.8cm). Rearing density 17 varied in both treatments during the experiment due to zootechnical constraints but was In experiment 1, fish sampled from the replicate tanks HT1, 2, and 3 and from the tank LT 10 were genotyped (Table 1) . Tanks HT1 and HT2 and LT were sampled at a similar reference 11 growth stage (mean SL between 20.0 cm for tank LT2 and 21.6 cm for tank HT2). The group HT 12 was then sampled at two subsequent growth stages thus allowing to studying the evolution of 13 genetic parameters with age: tank HT2 was sampled a second time when the fish reached a mean 14 SL of 27.4 cm and a third time when they reach a mean SL of 32.6 cm. At this stage, tank HT3 15 and HT2b also were sampled (Table 1) . In tank HT1, measurements were taken at a mean SL of 16 16.0 cm, and a second time at slaughtering (20.6 cm).
17
In experiment 2, samples from three replicate tanks raised under high density (HD1, 2, 3) and Groeneveld, 1998) and using the following model:
where y ijklmn is an observation on the individual n, µ is the overall mean, Se i is the fixed effect 1 of phenotypic sex i, s j is the random effect of sire j, d k is the random effect of dam k, G l is a fixed 2 effect of experimental group l (when data from multiple experimental groups were used), t m is the 3 random effect of tank m (when multiple tanks were available within a given experimental group), 4 and e ijklmn is the residual random error term. 5 Preliminary analyses indicated that the sire x dam interaction effect was not significant in all 6 datasets; this effect was therefore not included in the models used to generate the present (Becker, 1984) , and heritabilities were calculated as the were also generated at each of the five age-sample available in group HT.
14 Tanks HT1 and HT2 were sampled at a similar size (20.6 and 21.6 cm respectively) although 15 ages were different (468 dpf versus 504 dpf). They were therefore also combined in a single 16 analysis during which the random tank effect in (1) was replaced by a fixed effect (age).
The additive genetic correlation between weight and length was estimated as the correlation 18 among genetic values of the sires in a multitrait analysis as implemented in VCE5. Estimates 19 were obtained at various ages in the group HT and based on the above described model.
20
Phenotypic correlation between these two traits was calculated using Pearson's linear correlation assigned to individual sires varied from 7 (sire 2) to 14% (sire 1) in experiment 1 whereas in 21 experiment 2 they were from 7 (sire 2) to 15% (sire 9). (Table 5 ).
5
Similarly, in experiment 2, heritability estimate was higher in the LD group than in the HD 6 group (0.60 ± 0.22 versus 0.32 ± 0.12, Table 4 ) and genetic correlation between the two density 7 treatments was 0.51 ± 0.19 (Table 5 ).
8
Correlations between EBV estimated in 1997 (experiment 1) and 1998 (experiment 2) were 9 between 0.01 and 0.45 (Table 5 ) and they were non significant. Heritability was also estimated at various ages in the group HT. Estimates increased with age.
4
The same observation was made by Su et al. (1996) Ichthyol. 20, [194] [195] [196] [197] [198] [199] [200] [201] [202] [203] Groeneveld, E., Kovac, M., 1990 
